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Indian Standard 

SPECIFICATION FOR 

HYDROFLUOSILICIC ACID FOR 

ELECTROPLATING 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Bureau of Indian 
Standards on 12 May 1987, after the draft finalized by the Electroplating 
Chemicals Sectional Committee had been approved by the Chemical 
Division Council. 

0.2 Realizing the growing demand by the tin free steel manufacturer 
in the country, the Electroplating Sectional Committee, responsible for 
the preparation of the standard, has decided to lay down the various 
requirements of hydrofluosilicic acid. 

0.3 The hydrofluosilicic acid is transparent, colourless, corrosive, 
fumming and poisonous liquid. It is commercially and popularly 
known as fluosilicic acid or fluorosilicic acid or hexa fluorosilicic acid or 
hydro fluorosilicic acid or sand acid. It is also used in the manufacture of 
a large number of products, such as concrete flooring composition, 
refraction reducer of glass surfaces, wood preservatives, electrolytic 
refining of lead, electroplating of chromium ( specially black and bright ), 
hardening of ceramics product, etc. However, this standard covers the 
acid used for the manufacture of tin free steel ( high oxide ) in electro- 
plating process. 

^.4 For the purpose of deciding whether a particular requirement of 
this standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in accor- 
dance with IS : 2-1960* The number of significant places retained in 
the rounded off value should be the same as that of the specified value 
in this standard. 



1. SCOPE 

1.1 This standard prescribes the requirements, and method of sampling 
and test for hydrofluosilicic acid for manufacture of tin free steel ( high 
oxide ) in electroplating process. 

♦Rules for rounding off numerical values ( revised). 
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2. REQUIREMENTS 

2.1 Description — The material shall be transparent and clear 
colourless liquid without sediment. It is soluble in water and shall 
correspond essentially to the formula H2SiFg. 

2.2 The material shall also comply with the requirements prescribed in 
Table 1 when tested according to methods prescribed in Appendix A. 
Reference to the relevant clauses of Appendix A is given in col 4 of 
Table 1. 



TABL£ 1 REQUIREMENTS FOR HYDROFLUOSIUCIC ACID 


Sl Charactebistic 

No. 


Requikements 


Method of Test 

( Ref to Clause 

No. OF Appendix 

A) 


(1) (2) 


(3) 


(4) 


i) Total acidity (as HaSiFg), -per- 
cent by mass, Min 


30-0 


A-2 


ii) Free acidity ( as HF ), percent 
by naass. Max 


0-05 


A-3 


iii) Heavy metals ( as Pb ), ppm, Max 


200-0 


A-4 


iv) Iron ( as Fe ), ppm, Max 


200-0 


A-5 


v) Solubility in water 


To pass the test 


A-6 


3. PACKING AND MARKING 






3.1 Packing 







3.1.1 The hydrofluosilicic acid shall be packed in polyethylene lined 
steel carbuoys or barrels. Each carbuoy/barrel shall contain 25 kg acid. 
An outage or space is provided above the liquid level to compensate for 
liquid expansion as temperature increases. 

3.2 Marking 

3.2.1 The containers as also packages of hydrofluosilicic acid shall be 
marked in red letters not less than 30 mm high showing: 

a) Name of the material; 

b) Name of the manufacturer and/or his recognized trade-mark, 
if any; 

c) Net mass of the material; 

d) Batch No.; and 

e) Month and year of manufacture. 
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3.2.2 The containers shall be labelled as shown in Fig. 15 of IS *. 1260 
( Part 1 )-1973». 

3«2.3 The containers may also be marked with the Standard Mark. 

Note — The use of the Standard Mark is governed by the provisions of the Bureau 
of Indian Standards Act, 1986 and the Rules and Regulations made thereunder. The 
Standard Mark on products covered by an Indian Standard conveys the assurance 
that they have been produced to comply with the requirements of that standard under 
a well-defined system of inspection, testing and quality control which is devised and 
supervised by BIS and operated by the producer. Standard marked products are 
also continuously checked by BIS for conformity to that standard as a further 
safeguard. Details of conditions under which a licence for the use of the Standard 
Mark may be granted to manufacturers or producers, may be obtained from the 
Bureau of Indian Standards. 

4. SAMPLING 

4.1 The method of drawing representative samples of the material and 
the criteria for its conformity with the requirements of this standard 
shall be as prescribed in Appendix B. 



APPENDIX A 

( Clause 2.2, Table 1 ) 

METHODS OF TEST FOR HYDROFLUOSILICIC ACID 

A-1. QJUAUTY OF REAGENTS 

A-*l«l Unless specified otherwise, pure chemicals and distilled water 
{ see IS : 1070-19771 ) shall be employed in tests. 

Note — 'Pure chemicals' shall mean chemicals that do not contain impurities that 
affect the results of analysis. 

A-2. DETERMINATION OF TOTAL ACIDITY AS HYDRO- 
FLUOSILICIC ACID ( as HaSiFe ) 

A-2.0 Principle — Evaporation of the solution to dryness in presence 
of sodium chloride. Dilution with water and titration of the ice-cold 
solution in presence of potassium chloride with standard sodium hydro- 
xide solution, using phenolphthalein as an indicator followed by titration 
after heating, 

A-2.1 Reagents 

A-2.I.1 Sodium Chloride — 5 percent aqueous solution. 

♦Pictorial markings for handling and labelling of goods: Part 1 Dangerous goods 
( first revision ) . 

tSpecification for water for general laboratory use ( second revision ). 
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A-2.1.2 Potassium Chloride — 10 percent aqueous solution. 

A-2.1.3 Standard Sodium Hydroxide Solution — IN. 

A-2*l*4 Standard Sodium Hydroxide Solution — O'l N. 

A-2«l«5 Phenolphthalein Indicator Solution — 10 g/1 in ethanol. 

A-2*2 Procedure — Weigh accurately about 5 g of the test sample 
into a polyethylene weighing bottle and transfer quantitatively into the 
platinum dish. Add 5 ml of sodium chloride solution, stir well and 
evaporate the solution to dryness on a water bath. The evaporation 
shall be carried out in an exhausthood with proper suction arrangement. 
Add 20 ml of potassium chloride solution and wash the inside of the 
dish with about 20 ml of water, stir to mix thoroughly. Add 3-4 drops 
of phenolphthalein solution. Cool the dish from outside with ice to 
cool the solution below IC'G and while keeping the solution ice-cold, 
neutralize first with sodium hydroxide solution 1 N until the end-point 
is approached. Complete the neutralization with sodium hydroxide 
solution ( O'l N ) to the appearance of a faint pink colour. Transfer 
the contents quantitatively to a 400 ml glass beaker, heat the solution to 
boil and titrate immediately with sodium hydroxide solution ( 0*1 N ) 
to the appearance of a faint pink colour. 

A-2.3 Calculation 



Total acidity ( as HaSiFe ), 

percent by mass == 0*007 2 X F X 



100 
M 



v/here 

V =^ volume in ml of standard sodium hydroxide solution 
( 0*1 N ) used in hot titration, 

M = mass in g of the test portion, and 

0'007 2 = factor corresponding to g of hydrofluosilicic acid 
( HgSiFfi ) per 1 ml of sodium hydroxide solution, 

A-3. DETERMINATION OF FREE ACIDITY AS HYDROFLUORIC 
ACID ( as HF ) 

A-3.0 Principle — Titration of a test portion with standard sodium 
hydroxide solution using phenolphthalein as indicator. 

A=3.1 Reagents 

A-3.1.1 Standard Sodium Hydroxide Solution — 1 N and O'l N. 

A»3.1.2 Phe?iolphtlialein Indicator Solution — Dissolve 1 g of phenol- 
phthalein in 100 ml of ( 95 percent vjv ) ethanol. Add standard sodium 
hydroxide solution (O'l N ) drop by drop till very faint pink colouration. 
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A-3.2 Procedure — Weigh to the nearest O'OOl g about 2 g of the 
sample in a tared 100 ml polyethylene bottle with lid. Transfer quanti- 
tatively to a 250-ml polyethylene beaker, containing about 50 ml of 
carbondioxide free water. Add 5 drops of phenolphthalein solution, 
titrate with sodium hydroxide solution (IN) until the end point is 
approached. Then heat the solution to boiling and complete the 
titration in the hot with sodium hydroxide solution, O'l N, to the 
appearance of a permanent pink colour. 

A-3.3 Calculation 

Free acidity ( as HF ), y x N X 0*200 1 x 100 
percent by mass ™ v> ~ 

wliere 

V " volume in ml of standard sodium hydroxide solution 

used in titration, 
N =^ normality of standard sodium hydroxide, 
M = mass in g of the test sample, and 
0*200 I ~ factor corresponding to mass in g of hydrofluoric acid 
per ml of 0*1 N sodium hydroxide solution. 

A-4. DETERMINATION OF HEAVY METALS ( AS LEAD ) 

A~4.1 Golorimetric Method 

A-4.1.0 Principle — Evaporation of the sample to dryness. Acidi- 
fying with hydrochloric acid and formation of lead sulphide coloured 
solution with hydrogen sulphide. Measurement of the intensity of the 
coloured solution. 

A-4. 1.1 Reagents 

A-4.1,1.1 Dilute hydrochloric acid — 20 percent {vjv). 

A-4.1.1.2 Sodium acetate solution — 20 percent ( v/v ). 

A-4.1.1.3 Acetic acid solution — 20 percent ( vjv ). 

A-4.1.1.4 Hydrogen sulphide water — saturated solution of the gas. 

A-4.1.1.5 Standard lead solution — Weigh accurately 1'831 g of lead 
acetate ( GH3. COO )2 Pb. SHgO. Dissolve in small volume of water 
and transfer quantitatively in a 1 -litre measuring flask. Dilute to the 
mark and mix. One millilitre of this solution contains 1 milligram of 
lead. 

A-4.1.1.6 Dilute lead standard solution — Transfer 10 ml of the lead 
solution into a 1 -litre measuring flask. Dilute to the mark and mix. 
One ml of this solution contains 10 micrograms of lead. 

7 
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A-4.1.2 Apparatus 

A-4.1.2.1 Platninum dish — lOO-ml capacity, 

A-4.1.2.2 Nessler cylinder — lOO-ml capacity ( see IS : 4161-1967* ). 

A-4»1.3 Procedure 

Ar4.1.3.1 Weigh accurately about 250 g of the test sample in a 
polyethylene weighing bottle of 500 ml capacity with screwable cap. 
Transfer about 60 ml of the sample into a platinum dish kept on a water 
bath and evaporate to a small bulk. The evaporation shall be carried 
out in an exhausthood with proper suction arrangement. Transfer 
some more volume of the sample and evaporate again. Thus evaporate 
the total mass of the sample to dryness. 

A-4.1.3,2 Add 1 ml of dilute hydrochloric acid to the residue in the 
dish and evaporate nearly to dryness on a waterbath. 

A-4.1.3.3 Add about 10 ml of water to the dish and transfer the 
mass quantitatively into a 25-ml measuring flask. Dilute to the mark 
and mix. Transfer the solution to a Nessler cylinder with stopper. 

A-4,l;3.4 Add 3 ml of sodium acetate solution and 0'3 ml of acetic 

acid into the tube and mix thoroughly. 

A-4.1.3»5 Add 10 ml of hydrogen sulphide water, mix, and compare 
the brown colour developed with that of the standard lead solution pro- 
cessed in the same manner by viewing the depth of the solution from 
above. 

A-4^1.3.6 Note the concentration of the standard lead solution, the 
brown colour of which matches the most with that of the sample 
solution. 

A-4.1«3.7 Treatment of standard lead solution — Add by means of a 
graduated pipette 10 ml of hydrochloric acid ( A-4.1.1.1 ) to a platinum 
dish and evaporate to dryness on a water bath. Add exactly 20 ml of 
water to the dish to dissolve the residue and mix. Transfer 2 ml of water 
from the dish into each of the six numbered 25-ml measuring flasks 
followed by addition of 1,2, 3, 4, 5 and 6 ml of the standard lead solu- 
tion in series. Dilute to the mark and mix. Transfer the solutions in 
sequence to the six numbered Nessler cylinders. Proceed exactly, as 
mentioned in A-4.1.3.4 and A-4.1.3.5 above. Match the brown colouration 
developed in the standard solution with that of the sample solution. 



•Specification for Nessler cylinder. 
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A-4.i.2 Calculation 

Heavy metals ( as Pb ), parts ^q^ 

Der million = t^. X — = aim 

luo m 

where 

a " mass of metal m microgram.s in the standard lead 
solution, the colour of which matches with that of sample 
solution; and 
m ^ mass in g of the test solution. 

A-4.2 Spectrophotometric Method ( Alternative Method ) 

A-4.2*0 Principle — Lead reacts with diphenyl thiocarbazone to form 
a pink coloured complex in chloroform or carbon tetrachloride solution. 
The complex is separated by extraction with CHCI3 or GCI4 from an 
aqueous, ammonium-citrate-cyanide solution. Photometric measurement 
is made at 520 nm. 

A-4«2*l Reagents 

A-4.2,1.1 Standard lead solution — Dissolve 0-799 2 g of Pb ( NO3 )2 
in water and make the volume to 500 ml in a volumetric flask. One 
ml of this solution is equivalent to 1 mg of lead. 

A-4.2.1.2 Dilute lead standard solution — Transfer 10 ml of the lead 
solution ( A-4.1.1,6 ) into a 100 ml volumetric flask. Dilute to the mark 
and mix. One ml of this solution contains O'l mg of lead. 

A-4,2.1.3 Citric acid solution — 50 percent ( mlv ). 

A-4.2.1.4 Potassium cyanide — 10 percent ( m/y ). 

A-4.2.1.5 Ammonium hydroxide solution — ( 1 M ) vjv. 

A'4,2.1S Bromothymol blue indicator — Dissolve O'l g of the dye in 
8 ml of 0*02 N sodium hydroxide solution and dilute to 250 ml with 
water. 

A-4.2,1-7 Dilute nitric acid solution — 1 percent ( vjv)- 

A-4.2.1.8 Dilhizone — 10 mg/1 and 5 mg/1 in chloroform/carbon 
tetrachloride. 

A-4.2.2 Apparatus 

A.4.2.2*! Platinum dish — lOO ml capacity. 

A-4^.2.2 Separating funnel — See IS : 1575-1960*. 



♦Specification for separating funnel. 

9 
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A-4.2.2.3 Measuring flask — 50 ml and 100 ml. 

A-4.2.3 Procedure 

A-4.2.3.1 Weigh accurately about 250 g of the test sample in a 
polyethylene weighing bottle of 500 ml capacity with screwed cap. 
Transfer about 50 mi of the sample into a platinum dish kept on a water 
bath and evaporate to a small bulk. The evaporation shall be carried 
out in an exhausthood with proper suction arrangement. Transfer 
some jnore volume of the sample and evaporate again. Thus evaporate 
the total mass of the sample to dryness. Add 10 ml of concentrated 
nitric acid and 25 ml of perchloric acid and 50 ml of water. Evaporate 
the mass to fumes, cool, add about 50 ml water and filter through 
Whatman filter paper No. 42 or its equivalent. Collect the filtrate in 
100 ml measuring flask, wash with water and make the volume of the 
filtrate to 100 ml and mix thoroughly. 

A-4.2.3.2 Take 25 ml of the filtrate in separating funnel ( A ) add 
10 ml 50 percent citric acid and neutralize ( pH. = 7 ) with 1 : 1 ammonia 
using bromothymol blue indicator, cool, then add 10 ml of 10 percent 
potassium cyanide and 15 ml ( 10 mg/1 ) of dithizone and extract to 
separate lead. Transfer the lower layer in another funnel ( B ). Add 
15 ml ( 5 mg/1 ) of dithizone in funnel ( A ) and extract. Collect the 
dithizone layer in funnel ( B )- Repeat the process till colour with dithi- 
zone is obtained ( means all the lead is extracted ). 

A-4.2.3.3 The dithizone-chloroform extraction solution is run directly 
into 25 ml of 1 percent nitric acid in a small separating funnel and 
shake to extract the lead from the dithizone into the nitric acid solution. 
The green dithizone layer is drawn off into other separatory funnel, 
also containing -25 ml of 1 percent nitric acid and well shaken. The 
chloroform layer is discharged. The solution is filtered through a wet 
cotton plug in a funnel stem into a 50 ml volumetric tlask. The volume 
is made to the mark, if necessary, with a few drops of 1 percent nitric 
acid. 

A-4.2.3.4 The 50 ml nitric acid solution containing lead or a suitable 
aHquot of it is poured into a small separatory funnel. ( If an ahquot 
is used, the volume is made to 50 ml with 1 percent nitric acid. ) Add 
10 ml of ammoniacal potassium cyanide solution and mix well. The 
lead is immediately extracted with two successive 20 ml portion of 
standard dithizone solution in chloroform ( 5 mg/1 ). The chloroform 
extracts are combined and absorbance is measured at 520 nm against 
chloroform in the reference cell. 

Carry out a blank by following the same procedure but omitting 
the sample, 

10 
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A-4.2.3.5 Following the same procedure for standard solution of 
lead, one for high concentration and the second for low concentration, 
and take reading on colorimeter. Deduct the blank value from the 
sam^ple result and standard lead solutions result is obtained and lead is 
calculated as follows. 

A-4.2.4 Calculation 

where 

SR = sample reading, 
LSR =t lower standard reading, 
HSR — higher standard reading, 

HS = higher standard lead, and 

LS = lower standard lead. 

Therefore, lead ( as Pb ), percent by mass 



Pb{mg) X 0.4 
M 



where 

M =^= mass in g of the sample taken for the test. 

A-5. DETERMINATION OF IRON ( as Fe ) 

A-5.0 Principle — Evaporation of test portion to dryness to remove 
fluorine. Preliminary reduction of iron by means of hydroxyl ammo- 
nium chloride, formation of the complex iron with 1:10 phenanthroline 
in buffered medium ( /?H 3'5 to 4*2). Photometric measurement of 
colour intensity at 510 nm wavelength. 

A-5.1 Reagents 

A-5.1.1 Dilute Hydrochloric Acid — 10 percent ( y/o ). 

A-5,1.2 Hydroxyl Ammonium Chloride ( NH2 OH. HCL ) Solution — 10 
percent ( mlv ). 

A-5.1.3 1 : 10 Phenanthroline Hydrochloride Solution — 0"5 percent. Add 
0*5 g of 1 : 10 phenanthroline hydrochloride, monohydrate ( C12H8N2. 
HCl. H2O ) in little water and warm the solution to dissolve the salt. 
Cool and dilute to 100 ml, keep in the dark and discard, if any colour 
develops subsequently. 

A-5.1,4 Buffer Solution —Dissolve 136 g of sodium acetate, trihydrate 
in about 250 ml of water. Add 120 ml of glacial acetic acid approxi- 
mately 17-4 N and dilute to 500 ml. 

U 
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A-5.1.5 Standard Iron Solution ( Corresponding to 100 mg of Iron as Fe per 
Litre ) — Weigh accurately 0863 g of ferric ammonium sulphate [ FeNH4 
( SO4 )2. I2H2O ], dissolve in little water. Add 10 ml of hydrochloric 
acid ( 32 percent ). Transfer quantitatively to a 1-litre measuring flask, 
dilute to the mark and mix. One ml of this solution contains 100 micro- 
grams of iron ( as Fe ). 

A-5*l*6 Standard Iron Solution — Transfer 50 ml of standard solution 
( A*5.1.3 ) to a 500-ml measuring flask, dilute to the mark with water 
and mix. One ml of this solution contains 10 micrograms of iron 
( as Fe ). 

A-5.2 Apparatus 

A-5.2.1 Platinum Disk — 100 ml capacity. 

A-5.2.2 pH Meter with Glass Electrode — See IS : 5741-1970*. 

A-5.2.3 Photo- Electric Absorptiometer 

A-5.2.4 Ordinary Laboratory Apparatus 

A-5.3 Procedure 

A-5.3.1 Weigh accurately about 250 g of test sample in polyethylene 
bottle with screwable cap. Transfer carefully about 60 ml of the same 
sample into a platium dish and evaporate on water bath to a small 
volume. The evaporation shall be carried out in an exhausthood with 
proper suction arrangement. Transfer some more volume of the sample 
from the bottle and evaporate again to a small bulk. Evaporate in this 
manner the complete mass of the sample from the bottle to dryness in 
the platinum dish. Add 3 ml of dilute hydrochloric acid and heat to 
dissolve the residue. Add little water and cool. Transfer the solution 
quantitatively to a 25 ml measuring flask. Add 1 ml of hydroxyl 
ammonium chloride solution to about 5 ml of buffer solution. Add I ml 
of 1 : JO phenanthroline solution, dilute to the mark, shake well and 
allow to stand for 30 minutes. Transfer the solution to the c^W of 
photoelectric absorptiometer and measure the absorbancy at a wave- 
length of approximately 510 nm, after adjusting the instrument to zero 
absorbancy against water as reference solution. 

Note — Qiaantity of buffer solution should be such as to adjust the />H of the 
solution to ^bout 4. 

A-5.3.2 Blank Test — Garry out a blank test using exactly the same 
procedure as follows. 



•Methods for determination of ^H. 
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A-5.3.2.1 Procedure — Weigh accurately about 300 g of test sample 
in a polyethylene bottle with screwable cap. Transfer about 60-70 ml 
of the sample into a platinum dish and evaporate to a small volume on 
water bath. Again transfer about 50-60 ml of the sample into the dish 
and evaporate to a small bulk. Transfer rn this manner the complete 
mass of sample to the platinum dish and evaporate to dryness. Add 
little water to the dish and warm to dissolve the residue completely. 
Transfer quantitatively to a 100 ml measuring flask, dilute with water to 
the mark and mix. Switch on the flame photometer, unclamp the 
galvanometer, open the gass control and light on the flame. Turn 
on air supply and adjust the air-control to a pressure of 68 947*6 
Pascals. Slide a beaker of water into the :$ample recess and slowIy close 
the gas control until separate blue cones of flame are formed. Set the 
galvanometer to zero by 'zero' control against distilled water, fix the 
appropriate filter ( K ) in position. Replace water sample by a potassium 
standard solution of higher concentration high standard solution 
( A-5.3.4 ) corresponding to a reading of 100 on the scale. Adjust 
sensitivity control to give approximately full scale deflection set at 90 
percent. Set the galvanometer scale to zero again, using the distil[ed 
water. Replace distilled water by a potassium standard solution of 
low concentration— low standard solution ( A-5.3,5 ) and note the gal- 
vanometer scale reading. Again set the galvanometer scale to zero 
against distilled water. Replace distilled water beaker by the beaker 
containing sample solution and note down the reading on the galvano- 
meter scale. 

Note — Always take care to rinse the atomizer system with distilled water after 
taking each reading. Also check the zero and 100 reading of the scale jn between 
the readings. Always light the gas first keeping the air flow closed and then set the 

luminosity of the flame by adjusting the air flow. 

A-5.3.3 Preparation of Calibration Graph — Into a series of six 25 ml 
measuring flasks, transfer 1,2,3,4,6,8 and 10 ml of standard iron 
solution ( A-5.1.6 ). Add 1 ml of hydroxyl ammonium chloride solution, 
5 mi of buffer solution. Add 1 ml of 1 : 10 phenolphthalein soliition, 
dilute to the mark, shake well, allow to stand for 30 minutes and measure 
the absorbancy of the solution as mentioned in A-5.3.2.1. Proceed exactly 
as mentioned in A-5.3.1 and measure the absorbancy of the standard 
solution on the photoelectric absorptiometer. Plot a graph having the 
quantities in micrograms of iron ( Fe ) in the standard solutions as 
absicca and the corresponding absorbance values as the ordinates. 

A-5.3,4 High Standard Solution — Transfer 5 ml of potassium standard 
solution ( A-5.3.6 ) into a 100 ml measuring flask, dilute with water to 
the mark and mix. This solution contains 50 micrograms of potassium 
( as K ). 

13 
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A-5.3.5 Low Standard Solution — Transfer 1 ml of potassium standard 
solution ( A-5.3.7 ) into a 100 ml measuring ilask. Dilute with water 
to the mark and mix. This solution contains i microgram of potassium 
per millilitre. 

A-5.3.6 Dilute Standard Potassium Solution — Transfer 50 ml of standard 
solution ( A-5.3.7 ) into a 500-ml measuring flask and dilute to the mark 
with water. One ml of this solution contains 10 micrograms of potassium 
( as K ). 

A-5.3.7 Standard Potassium Solution — Weigh accurately 0*190 7 g of 
potassium chloride ( KCl ), dissolve in little water and transfer quanti- 
tatively into a 1-Iitre standard flask. Dilute to the mark with water and 
mix thoroughly. One ml of this solution contains 100 micrograms of 
potassium ( asK ). 

A-5.3.8 Calculation — Determine the quantities of iron ( Fe ) corres- 
ponding to the absorbance reading of the test sample solution and alsa 
that of the blank test solution by means of the graph. 

Iron ( as Fe ), parts ( ^^ _ ^ ^ 1^6 ^ ^ - Mg ) 

per mflhon ^ ^-^^-^^ -^ X ^ ^ ^ M 

where 

Mx ~ mass in micrograms of iron ( as Fe ) in the test solution, 

M2 === mass in micrograms of iron ( as Fe ) in the blank test 

solution, and 
M ^ mass in g of the test sample. 

A-6. TEST FOR SOLUBILITY IN WATER 

A-6.1 Procedure — Weigh accurately about 0*5 g of the material and 
dissolve in 50 ml of water. The material shall be taken as having 
satisfied the requirement of the test, if there is no turbidity. 



APPENDIX B 

( Clause 4. 1 ) 

SAMPLING OF HYDROFLUOSILIGIG ACID FOR 
ELECTROPLATING 

B-1. GENERAL REQUIREMENTS OF SAMPLING 

B-1.0 In drawing, storing, preparing and handling test samples, the 
following precautions shall be observed. 
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B-1.1 Samples shall not be taken at a place exposed to weather. 

B-1,2 The samples shall be placed in suitable, dry and air-tight 
containers, preferably with replaceable closures. 

B-1.3 While opening a sample container, adequate care shall be taken 
to prevent foreign particles from falling into the material. 

B-1.4 Each sample container shall be marked with full details of 
sampling, the date of sampling, the year of manufacture and the batch 
number, if any. 

B-2. SCALE OF SAMPLING 

B-2.1 Lot — All the steel carbuoys or barrels of the same batch shall 
constitute a lot. 

B-2*2 The conformity of a lot to the requirements of the standard shall 
be determined on the basis of the tests carried out on the sample selected 
from the lot. 

B-2.3 Unless otherwise agreed to between the purchaser and the 
manufacturer, the number of carbuoys or barrels^to be selected at random 
from the lot shall be in accordance with Table 2- 

TABLE 2 NUMBER OF CARBUOYS OR BARRELS TO BE SELECTED 

Lot SiZE Sample Size 

(1) (2) 

Up to 25 3 

26 to 50 4 

51 to 150 5 

151 and above 7 

B-3. NUMBER OF TESTS 

B-3.1 Test for determination of total acidity ( percent by mass ) shall 
be conducted on individual carbuoys and for the remaining, other charac- 
teristics given in Table 1 shall be tested on composite sample. 

15 
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B-4. CRITERIA FOR CONFORMITY 

B-4.1 The lot shall be declared as conforming to the requirements of 
total acidity if: 

{ X — 0'6 i? ) > the minimum value specified in Table 1. 

where 

=> - . Sum of the test results , 

X { average ) == jt^ r —-—--- and 

^ ^ ' Number of tests 

R == Difference between the maixmum and minimum value 
of the test results. 

B-4.2 The lot shall be declared as conforming to the remaining 
characteristics if the composite sample satisfies the relevant requirments 
given in' Table 1. 
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